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PROBLEM TO BE SOLVED: To reduce pumping loss by controlling an 
amount of intake air into a cylinder using a variable valve system with a 
simple structure, and to improve fuel consumption and stabilize idling 
operation by combining the variable valve system and a throttle valve 
for increasing lean limit. 

SOLUTION: A solid cam 27 for driving an intake valve is provided with 
continuously changing at least a lifting amount of a cam profile in the 
axial direction from idling operation to full load operation through light 
load operation and high load rotation range. The solid cam 27 is 
displaced in the axial direction with being connected with a pedaling 
amount of an accelerator pedal to change at least the lifting amount of 
the intake valve 21 with being connected with the pedaling amount of 
the accelerator pedal and also change the opening of the throttle valve 
8 with being connected with the pedaling amount of the accelerator 
pedal, and by combining these changes, the amount of the intake air 
into the cylinder is controlled. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It passes through the cam profile for light load operation regions, and the cam profile for heavy load revolution regions from 
the cam profile for idle operation. The solid cam for the intake valve actuation of a cam profile which attached change and prepared 
the amount of lifts in shaft orientations continuously at least to a full load fate diversion cam profile The amount of treading in of an 
accelerator pedal is interlocked with, a variation rate is carried out to shaft orientations, and it has. By [ of an intake valve ] the amount 
of treading in of an accelerator pedal being interlocked with, and changing the amount of lifts at least The inhalation air content 
control approach of the ignition type internal combustion engine characterized by controlling the inhalation air content into a cylinder 
in part at least. 

[Claim 2] The inhalation air content control approach of the ignition type internal combustion engine according to claim 1 which 
controls said inhalation air content by combining the thing of said intake valve for which the amount of treading in of an accelerator 
pedal is interlocked with, and the amount of lifts is changed at least, and the amount of treading in of an accelerator pedal being 
interlocked with, and changing the opening of a throttle valve. 

[Claim 3] The inhalation air content control approach of the ignition type internal combustion engine according to claim 2 which 
controls said inhalation air content by generating a turbulent flow in a cylinder and mainly changing the opening of said throttle valve 
in idle operation thru/or a light load operation region by [ of said intake valve ] keeping the amount of lifts small at least, or making it 
increase in the small range. 

[Claim 4] The inhalation air content control approach of the ignition type internal combustion engine according to claim 2 or 3 which 
mitigates the negative pressure of the throttle-valve downstream and controls said inhalation air content by maintaining the opening of 
said throttle valve at abbreviation max in a heavy load operation region thru/or full load running mainly by [ of said intake valve ] 
changing the amount of lifts at least. 

[Claim 5] The inhalation air content control approach of the ignition type internal combustion engine according to claim 3 which 

controls said inhalation air content by using together changing the opening of said throttle valve succeedingly, and the thing of said 

intake valve for which the amount of lifts is changed at least in a heavy load operation region thru/or full load running. 

[Claim 6] The inhalation air content control approach of the ignition type internal combustion engine according to claim 2 which 

mitigates the negative pressure of the throttle-valve downstream by making the opening of said throttle valve into abbreviation max 

promptly at the time of the shift to a light load operation region from idle operation, and controls said inhalation air content in **** 

operation regions other than idle operation mainly by [ of said intake valve ] changing the amount of lifts at least. 

[Claim 7] The inhalation air content control approach of the ignition type internal combustion engine according to claim 1 which loses 

said throttle valve, or holds the opening to abbreviation max, and controls said inhalation air content extensively by [ of said intake 

valve ] changing the amount of lifts at least. 

[Claim 8] Said solid cam is the inhalation air content control approach of an ignition type internal combustion engine given in any 1 
term of claims 1-7 to which attached, prepared and had said change in both the amount of lifts, and the valve-opening working angle, 
and the amount of treading in of an accelerator pedal is interlocked with, and it was made to change both the amount of lifts of an 
intake valve, and a valve-opening working angle. 

[Claim 9] The inhalation air content control approach of an ignition type internal combustion engine given in any 1 term of claims 1-8 
which control said inhalation air content by using together the amount of treading in of an accelerator pedal being interlocked with, 
and making it small-rotate in the direction of the circumference of a shaft, having said solid cam in it, and changing the closing motion 
stage of said intake valve. 

[Claim 10] It passes through the cam profile for light load operation regions, and the cam profile for heavy load revolution regions 
from the cam profile for idle operation. To a full load fate diversion cam profile The solid cam of a cam profile which attached change 
and prepared the amount of lifts in shaft orientations continuously at least, the cam which the amount of treading in of an accelerator 
pedal is interlocked with [ cam ], and carries out the variation rate of said solid cam to shaft orientations — a variation rate — with 
equipment It has the intake valve driven by said solid cam, and is based on the variation rate of the shaft orientations of said solid cam. 
By [ of said intake valve ] the amount of treading in of an accelerator pedal being interlocked with, and changing the amount of lifts at 
least An ignition type internal combustion engine's inhalation air content control unit constituted so that the inhalation air content into 
a cylinder might be controlled in part at least. 

[Claim 1 1] The inhalation air content control unit of the ignition type internal combustion engine having the inclusion member which 
presses said intake valve in response to the slide contact of the cam profile which intervenes between said solid cams and said intake 
valves, and is decided by the variation rate of the shaft orientations of said solid cam according to claim 10. 

[Claim 12] the max of the shaft orientations of said solid cam — a variation rate -- the inhalation air content control unit of the ignition 
type internal combustion engine according to claim 1 0 or 1 1 which set the amount to 20mm or more. 

[Claim 13] The inhalation air content control unit of an ignition type internal combustion engine given in any 1 term of claims 10-12 
constituted so that each intake valve might be driven by this intake valve and said solid cam of the same number when it had an intake 
valve two or more per cylinder. 

[Claim 14] The inhalation air content control unit of an ignition type internal combustion engine given in any 1 term of claims 10-12 
constituted so that these all intake valves might be driven by said one solid cam when it had an intake valve two or more per cylinder. 
[Claim 15] Said solid cam is the inhalation air content control unit of an ignition type internal combustion engine given in any 1 term 
of claims 10-14 constituted so that it attaches, prepares and had said change in both the amount of lifts, and a valve-opening working 
angle, and the amount of treading in of an accelerator pedal might be interlocked with and both the amount of lifts of an intake valve 
and a valve-opening working angle might be changed. 



http://wvvw4.ipdl.ncipi.go jp/cgi-bin/tran_w^ 1/4/2006 



JP,2001-182563,A [CLAIMS] 



Page 2 of 2 



[Claim 16] The inhalation air content control unit of an ignition type internal combustion engine given in any 1 term of claims 10-15 
equipped with the cam smallness rotation equipment to which the amount of treading in of an accelerator pedal is interlocked with, 
and it is made to small-rotate in the direction of the circumference of a shaft, it has said solid cam in it, and the closing motion stage of 
said intake valve is changed. 



[Translation done.] 



http://www4ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=^ 1/4/2006 



JI\2001-182563,A [DETAILED DESCRIPTION] 



Page 1 of 5 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and equipment which control the inhalation air content into a cylinder in 
the ignition type internal combustion engine which uses as a fuel the gasoline made to light with an ignition plug, alcohol, natural gas, 
LPG, CNG, etc. 
[0002] 

Pescription of the Prior Art] The current ignition type internal combustion engine is controlling the inhalation air content into a 
cylinder to idle operation, the light load operation region, the heavy load operation region, and the initial complement in each of full 
load running only by changing the opening of the throttle valve (butterfly valve) which was interlocked with the amount of treading in 
of an accelerator pedal, and was prepared in the throttle body. However, in the light load operation region, in order to make a throttle 
valve into the direction of closing, the pressure in the inlet pipe of the throttle- valve downstream serves as negative pressure to 
atmospheric pressure, this negative pressure serves as pumping loss, and the specific fuel consumption (fuel consumption) in a light 
load region is worsened. Also in the lean burn system (injection in a port) and direct- injection system which are the fuel consumption 
remedy by which current utilization is carried out, since the inside of an inlet pipe serves as negative pressure, it has the problem that 
the rate of a fuel consumption improvement is reaching the ceiling by pumping loss. 

[0003] Then, by the amount of treading in of an accelerator pedal being interlocked with by the adjustable valve gear, and changing 
the amount of lifts and valve-opening working angle of an intake valve in recent years, the inhalation air content into a cylinder is 
controlled and the so-called non throttle engine which loses a throttle valve and reduces pumping loss is proposed. The following are 
examined as the adjustable valve gear. 

** The adjustable valve gear equipped with the device which changes the cam which acts on two or more cams, 1 or two or more 
rocker arms, and this rocker arm. 

** The adjustable valve gear which established the oil pressure device in which the amount of lifts of an intake valve was changed, 
between the cam and the intake valve. 

** The adjustable valve gear which drives an intake valve with the amount of lifts and valve-opening working angle of arbitration with 

an electromagnetic actuator not using a cam. 

[0004] 

[Problem(s) to be Solved by the Invention] However, since there are the following problems in the non throttle engine proposed until 
now, the still far actual condition has utilization. 

(1) There are problems, like taking a tooth space with many components mark with complicated structure to the adjustable valve gear 
of the above-mentioned **** and cost starts, and there is a technical problem in the high-speed responsibility of an electromagnetic 
actuator, cooling, dependability, etc. at the adjustable valve gear of the above-mentioned **. 

(2) Idle operation will tend to become instability, if precision of a valve gear is not raised very much when making idle operation 
perform only by extracting the amount of lifts and valve-opening working angle of an intake valve. Moreover, if a throttle valve is lost 
and pumping loss is reduced, while fuel consumption will be improved, the problem of or [ engine brake becomes weak or it becomes 
impossible to use exhaust gas reflux equipment ] arises. 

[0005] The technical problem of this invention solves the above-mentioned technical problem, and is easy structure, and there are few 
components mark, and it is to control the inhalation air content into a cylinder by the adjustable valve gear which does not take a tooth 
space, and reduce pumping loss. Moreover, by combining this adjustable valve gear and throttle valve, it reduces pumping loss, and it 
lengthens a RIN limit, and raise fuel consumption, or it stabilizes idle operation, or it not only raises fuel consumption, but is in 
making the throttle-valve downstream generate negative pressure at the time of the need, and enabling it to use for it at it 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the following ignition type internal 
combustion engines' inhalation air content control approach (1) and inhalation air content control unit (2) were taken. 
[0007] (1) Pass through the cam profile for light load operation regions, and the cam profile for heavy load revolution regions from the 
cam profile for idle operation, and a cam profile is the amount of lifts (preferably) at least to a full load fate diversion cam profile. The 
solid cam for intake valve actuation which attached change and prepared continuously both the amount of lifts, and the valve-opening 
working angle in shaft orientations so that it might mention later The amount of treading in of an accelerator pedal is interlocked with, 
a variation rate is carried out to shaft orientations, it has, and an intake valve is the amount of lifts (preferably) at least. By the amount 
of treading in of an accelerator pedal being interlocked with, and changing both the amount of lifts, and a valve-opening working angle 
so that it may mention later The inhalation air content control approach of the ignition type internal combustion engine characterized 
by what (it, in other words, takes charge of a part of control [ at least ] of the inhalation air content into a cylinder) the inhalation air 
content into a cylinder is controlled for in part at least. In addition, suppose for convenience that each phrase of "the amount of lifts" 
and a "valve-opening working angle" is used [ intake valve ] in common also about a cam profile on these descriptions. Moreover, a 
"valve-opening working angle" means the include-angle range currently opened from a valve-opening stage to a clausilium stage. 
[0008] the variation rate of a solid cam - being related - the amount of treading in of "accelerator pedal - interlocking - " - It is not 
limited especially when the amount of treading in of an accelerator pedal and the amount of displacement of a solid cam interlock 
linearly (proportionality). For example, you may interlock rounded and may interlock gradually, and after the amount of treading in of 
an accelerator pedal reaches the specified quantity, the amount of treading in and the amount of displacement of a solid cam may begin 
(it is the same hereafter) to interlock. 

[0009] Or it is not used for this control approach whether control by the throttle valve is used, it is, and it is divided into the following 
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mode (1-1) (1-2). 

[0010] (1-1) Control an inhalation air content by combining the thing of an intake valve for which the amount of treading in of an 
accelerator pedal is interlocked with, and the amount of lifts is changed at least, and the amount of treading in of an accelerator pedal 
being interlocked with, and changing the opening of a throttle valve. The following mode (1-1-1) (1-1-2) can be illustrated as this 
combination direction. 

[001 1] (1-1-1) In idle operation thru/or a light load operation region, by [ of an intake valve ] keeping the amount of lifts small at least, 
or making it increase in the small range, generate a turbulent flow in a cylinder and control an inhalation air content by mainly 
changing the opening of a throttle valve. Furthermore, mode **** of a degree can be illustrated in a heavy load operation region 
thru/or full load running. 

** By maintaining the opening of a throttle valve at abbreviation max, mitigate the negative pressure of the throttle-valve downstream 
and control an inhalation air content mainly by [ of an intake valve ] changing the amount of lifts at least. 

** Control an inhalation air content by using together changing the opening of a throttle valve succeedingly, and the thing of an intake 
valve for which the amount of lifts is changed at least 

[0012] In addition, the "light load operation region" operation-region at the time of fixed-speed transit at a low speed (convention rate 
extent of an urban area) and loose acceleration is said, and the "heavy load operation region" operation-region at the time of fixed- 
speed transit at a high speed (convention rate extent of a highway), sudden acceleration, and a climb is said (it is the same hereafter). 
[0013] (1-1-2) By making the opening of a throttle valve into abbreviation max promptly at the time of the shift to a light load 
operation region from idle operation, mitigate the negative pressure of the throttle-valve downstream and control an inhalation air 
content mainly by [ of an intake valve ] changing the amount of lifts at least in a **** operation region. 

[0014] (1-2) Lose a throttle valve, or hold the opening to abbreviation max, and control an inhalation air content extensively by [ of an 
intake valve ] changing the amount of lifts at least. 

[0015] Furthermore, it is desirable for a solid cam to attach, prepare and have said change in both the amount of lifts and a valve- 
opening working angle by this control approach, and for the amount of treading in of an accelerator pedal to be interlocked with, and 
to make it change both the amount of lifts of an intake valve and a valve-opening working angle. Moreover, it can also use together the 
amount of treading in of an accelerator pedal being interlocked with, and making it small-rotate in the direction of the circumference 
of a shaft, having a solid cam in it, and changing the closing motion stage of an intake valve. 

[0016] It passes through the cam profile for light load operation regions, and the cam profile for heavy load revolution regions from 
the cam profile for idle operation. (2) To a full load fate diversion cam profile The solid cam of a cam profile which attached change 
and prepared continuously the amount of lifts (preferably both the amount of lifts, and a valve-opening working angle) in shaft 
orientations at least, the cam which the amount of treading in of an accelerator pedal is interlocked with [ cam ], and carries out the 
variation rate of the solid cam to shaft orientations — a variation rate — with equipment It has the intake valve driven by the solid cam. 
An ignition type internal combustion engine's inhalation air content control unit constituted so that the inhalation air content into a 
cylinder might be controlled in part at least based on the variation rate of the shaft orientations of a solid cam by [ of an intake valve ] 
changing the amount of lifts (preferably both the amount of lifts, and a valve-opening working angle) at least. 
[0017] This control device can intervene between a solid cam and an intake valve, and can be equipped with the inclusion member 
which presses an intake valve in response to the slide contact of the predetermined cam profile decided by the variation rate of the 
shaft orientations of a solid cam. Especially as an inclusion member, although not limited, a rocker arm (a swing arm is included), a 
**** type valve lifter, etc. can be illustrated. 

[001 8] Moreover, it is desirable to prepare the flattery contact section which contacts a solid cam while change of the line of contact 
include angle accompanying the revolution of a solid cam is followed in an inclusion member. The flattery contact section by which 
fitting was carried out to the seat prepared in the inclusion member rockable as the flattery contact section, and the roller extrapolated 
by spherical bearing rotatable can be illustrated. 

[0019] The amount of the maximum displacement of the shaft orientations of a solid cam has 20 desirablemm or more, its 25mm or 
more is still more desirable, and its 30mm or more is the most desirable. Although it can also constitute so that each intake valve may 
be driven by this intake valve and said solid cam of the same number when it has an intake valve two or more per cylinder, it is 
desirable to constitute so that these all intake valves may be driven by said one solid cam. 

[0020] Furthermore, it is desirable for a solid cam to attach, prepare and have said change in both the amount of lifts and a valve- 
opening working angle, and to constitute from this control unit so that the amount of treading in of an accelerator pedal may be 
interlocked with and both the amount of lifts of an intake valve and a valve-opening working angle may be changed. Moreover, it can 
also have cam smallness rotation equipment to which the amount of treading in of an accelerator pedal is interlocked with, and it is 
made to small-rotate in the direction of the circumference of a shaft, it has a solid cam in it, and the closing motion stage of an intake 
valve is changed. 
[0021] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the inhalation air content control unit of the ignition type internal 
combustion engine which materialized this invention, and the control approach is explained with reference to a drawing. 
[0022] First, the cylinder head 2 is joined on an ignition type internal combustion engine's cylinder block 1, a combustion chamber 3 is 
formed in a cylinder, and the left-hand side exhaust port 4 and the right-hand side inlet port 5 are formed in the cylinder head 2 in 
drawing 1 as it is shown in drawing 1 , when an inhalation air content control device is explained. An inlet manifold 6 is connected to 
an inlet port 5, and the throttle valve 8 is formed in the throttle body 7 formed in the upstream of an inlet manifold 6. Although the fuel 
injection valve 9 is attached towards the inside of an inlet port 5 in the example of a graphic display, in the case of direct injection, a 
fuel injection valve 9 is attached towards a combustion chamber 3. The ignition plug 10 is attached in the cylinder head 2 towards the 
combustion chamber 3. Selection and modification are possible for the configuration of a combustion chamber 3, or the attaching 
position of an ignition plug 10 suitably. 

[0023] The exhaust air bulb 1 1 is formed in the exhaust port 4 side of the cylinder head 2, and while the stem section 1 lb is inserted in 
the valve guide 12 fixed to the cylinder head 2 possible [ sliding ], in contact with the valve seat 13 prepared in the opening edge of an 
exhaust port 4, an exhaust port 4 is closed, or the umbrella part 1 1 a estranges below, and opens an exhaust port 4. A valve spring 15 is 
infixed between the bulb retainers 14 and the cylinder heads 2 which were attached in the upper bed section of the exhaust air bulb 11, 
and the exhaust air bulb 1 1 is energized upwards (direction where umbrella part 1 1 a closes an exhaust port 4). 

[0024] The cam 1 7 for driving the exhaust air bulb 1 1 to the cam shaft 16 of the exhaust side prepared above the exhaust air bulb 1 1 is 
formed, and this cam 17 has a fixed cam profile. Between the cam 1 7 and the exhaust air bulb 1 1, the **** type valve lifter 1 8 as an 
example of the inclusion member which presses the exhaust air bulb 1 1 in response to the slide contact of a cam 17 intervenes. This 
valve lifter 18 is a well-known thing which consists of the cylinder-like side-attachment-wall section and a disc-like edge wall. 
[0025] An intake valve 21 is formed in the inlet port 5 side of the cylinder head 2, and while the stem section 21b is inserted in the 
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valve guide 22 fixed to the cylinder head 2 possible [ sliding ], in contact with the valve seat 23 prepared in the opening edge of an 
inlet port 5, an inlet port 5 is closed, or the umbrella part 21a estranges below, and opens an inlet port 5. A valve spring 25 is infixed 
between the bulb retainers 24 and the cylinder heads 2 which were attached in the upper bed section of an intake valve 21 , and the 
intake valve 21 is energized upwards (direction where umbrella part 21a closes an inlet port 5). 

[0026] The solid cam 27 for driving an intake valve 21 to the cam shaft 26 of the inspired air flow path prepared above the intake 
valve 21 is formed. The amount of lifts and valve-opening working angle of a cam profile of this solid cam 27 The cam profile for 
light load operation to which the amount of lifts from the cam profile for idle operation and valve-opening working angle the amount 
of lifts and whose valve-opening working angle are mins (close to a base round part) become large gradually, Through the cam profile 
for heavy load operation to which the amount of lifts and a valve-opening working angle become large still more nearly gradually, to 
the full load fate diversion cam profile which is max, the amount of lifts and a valve-opening working angle give change to shaft 
orientations continuously, and are prepared, as a solid cam 27 being shown in drawing 3 , drawing 5 , drawing 6 , etc. — base round 
part 27a and a nose — it consists of section 27b, and since base round part 27a is the same radius also in which cam profile, it is a 
cylinder side without dip. however, a nose - section 27b inclines like a conical surface by change of said amount of lifts, and a valve- 
opening working angle. 

[0027] the cam which the amount of treading in of an accelerator pedal is interlocked with [ cam ], and makes shaft orientations carry 
out the variation rate of the solid cam 27 to a cam shaft 26 with a cam shaft 26 — a variation rate — equipment 28 is formed. Cam 
displacement equipment 28 includes the actuator using oil pressure, electromagnetic force, etc. which are controlled by a control unit 
and these control units, such as a sensor which detects the amount of treading in of an accelerator pedal, and a microcomputer which 
determines the amount of displacement of a solid cam 27 based on this detection value. 

[0028] Between the solid cam 27 and the intake valve 21, the **** type valve lifter 30 as an example of the inclusion member which 
presses an intake valve 21 in response to the slide contact of the predetermined cam profile decided by the variation rate of the shaft 
orientations of a solid cam 27 intervenes. This valve lifter 30 contains the cylinder-like side-attachment-wall section 31, the disc-like 
edge wall 32 prepared in the upper bed section of this side-attachment-wall section 3 1, the seat 33 which was prepared in the top face 
of the edge wall 32 and which makes a semicircle cylinder inner surface, for example, and the flattery contact section 40 fitting of the 
splash (roll motion) of was made possible to this seat 33 as it is shown in drawing 3 - drawing 6 . The side-attachment- wall section 3 1 
is guided to that vertical sliding of the lifter guide hole 29 ( drawing 5 , drawing 6 ) formed in the cylinder head 2 is possible, and 
revolution impossible. Between the press section of the underside core of the edge wall 32, and the edge of an intake valve 21, SIMM 
39 ( drawing 5 , drawing 6 ) for valve clearance adjustment is infixed. 

[0029] If the seat 33 and the flattery contact section 40 which constitute a flattery contact device are explained in full detail, with the 
axis of a solid cam 27, the ridge 34 long in the direction of a right angle is formed in the top- face center section of the edge wall 32 in 
one, and the seat 33 prolonged in this direction is cut in the ridge 34. The ends of a seat 33 are opened so that it may run, and since 
there is no obstacle, they can perform precision processing of a seat 33 with an easily and sufficient precision. Moreover, the 
engagement crevice 35 is established in the longitudinal direction abbreviation center section of the seat 33. It can perform polish 
processing of both the medial surfaces of the engagement crevice 35 with an easily and sufficient precision, for example while it can 
process the engagement crevice 35 easily, since the inner base of the engagement crevice 35 is an even or loose bow concave surface. 
[0030] The flattery contact section 40 is the thing of the shape of a half-rate cylinder including the semicircle cylindrical surface 41 
which contacts a seat 33 rockable, and the even contact surface 42 in contact with a solid cam 27. The sector engagement heights 43 
are formed in the section in one in the middle of the longitudinal direction of the semicircle cylindrical surface 41, and these 
engagement heights 43 engage with the engagement crevice 35, and are inserted rockable. After the end face of the longitudinal 
direction of the flattery contact section 40 has appeared, migration of the longitudinal direction of the flattery contact section 40 is 
regulated by this engagement Although the longitudinal direction center section of the semicircle cylindrical surface 41 is sufficient as 
the location of the engagement heights 43, made it more desirable to offset to the side which a solid cam 27 begins to contact rather 
than a longitudinal direction center section. 

[0031] While the flattery contact section 40 follows change of the line of contact include angle accompanying the revolution of a solid 
cam 27 with the splash of whenever [ comiculus ], the contact surface 42 contacts a solid cam 27. Although the solid cam 27 ****s the 
contact surface 42 of the flattery contact section 40 to that longitudinal direction at this time, since the engagement heights 43 are 
engaging with the engagement crevice 35 and have regulated migration of the longitudinal direction of the flattery contact section 40, 
the flattery contact section 40 does not separate from a seat 33. 

[0032] Moreover, after the end face of the longitudinal direction of the flattery contact section 40 has appeared, since migration of the 
longitudinal direction of the flattery contact section 40 is regulated, there is no need of preparing a regulation wall in this end face, and 
field die length (the longitudinal direction die length of the contact surface 42) can be taken per cam of the flattery contact section 40 
to the maximum extent, therefore, the nose in the cam profile for heavy load operation of a solid cam 27 thru/or a full load fate 
diversion cam profile even if it is the small internal combustion engine of the diameter of a cylinder bore - section 27b height can be 
made high and the big amount of lifts of an intake valve 21 can be obtained. 

[0033] In addition, in order to maintain the longitudinal direction of the flattery contact section 40 so that it may always become the 
slide contact direction of a solid cam 27, the revolution prevention device (graphic display abbreviation) held so that a valve lifter 30 
may not be rotated to the circumference of the axis is established. This revolution prevention device is not limited to specific structure, 
but can illustrate the structure (graphic display abbreviation) made engaged possible [ sliding of the projection and slot (or hole) which 
were relatively established in the valve lifter 30 and the lifter guide hole 29 ]. 

[0034] between the location where the cam profile for idle operation ****s in the flattery contact section 40 as a solid cam 27 is shown 
in drawing 5 , and the locations where a full load fate diversion cam profile ****s in the flattery contact section 40 as shown in 
drawing 6 - a cam - a variation rate - equipment 28 - shaft orientations - displacing - max in the meantime - a variation rate — 
amount Dmax It is 25mm or more. This amount Dmax of the maximum displacement Since the rate of change of a cam profile 
becomes large and a cam profile will be changed a lot with few variation rates when small, the precision of control tends to become 
low. On the other hand, the amount Dmax of the maximum displacement Since the rate of change of a cam profile can be made small 
and a cam profile will be changed with sufficient variation rate so that it is large, the precision of control becomes high, however, this 
max — a variation rate — amount Dmax if too large — a solid cam 27 - that variation rate - in order to contact the cam support 36 
( drawing 2 ) which sometimes supports the cam shaft 26 between each cylinder (interference) - max - a variation rate - amount 
Dmax An upper limit will be called the critical mass to which such interference does not take place. 

[0035] Thus, the amount Dmax of the maximum displacement In order to take greatly, as shown in drawing 2 (a), as for a solid cam 
27, it is desirable to carry out even per cylinder. It is because sufficient allowances can be taken to mutual spacing of the cam support 
36 if the number of solid cams 27 is one. However, it is the amount Dmax of the maximum displacement, without causing said 
interference for a solid cam 27 as for two per cylinder in an internal combustion engine with large mutual spacing of the cam support 
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36, as shown in drawing 2 (b). It can take greatly. 

[0036] and - the time of idle operation of an internal combustion engine - the amount of treading in of an accelerator pedal (nothing) 

- interlocking - a cam shaft 26 - a cam - a variation rate - in drawing 1 , it displaces back with equipment 28, and as shown in 
drawing 5 , the cam profile for idle operation of a solid cam 27 ****s to the contact surface 42 of the flattery contact section 40. Since 
the line of contact include angle is parallel to the axis of a solid cam 27 when base round part 27a contacts the contact surface 42 as 
shown in drawing 5 (a), the flattery contact section 40 does not incline to the edge wall 32. it is shown in drawing 5 (b) — as - a nose - 

- the time of section 27b contacting the contact surface 42 — the line of contact include angle — the axis of a solid cam 27 — receiving - 

- for example, abundance - since it inclines about 30 degrees, the flattery contact section 40 inclines by whenever [ isogonism ], and 
follows (rocking). In this way, a solid cam 27 presses a valve lifter 30 in this flattery contact section 40, and makes an intake valve 21 
open and close with the minimum amount Lidle of lifts and the minimum valve-opening working angle, as shown in drawing 5 (b) and 
drawing 9 (a), or the line lidle of (b). 

[0037] moreover — an internal combustion engine's full-load-running region — the amount of treading in of an accelerator pedal (max) 

- interlocking — a cam shaft 26 — a cam — a variation rate — in drawing 1 , it displaces to the front with equipment 28, and as shown 
in drawing 6 , the cam profile for full-load-running regions of a solid cam 27 ****s to the contact surface 42 of the flattery contact 
section 40. A solid cam 27 presses a valve lifter 30 in this flattery contact section 40 that it rocks like the time of the above-mentioned 
idle operation, and is followed, and is drawing 6 (b) and drawing 9 (a), or the line Imax of (b). It is the maximum amount Lmax of lifts 
about an intake valve 21 so that it may be shown. And it is made to open and close with a valve-opening working angle. 

[0038] moreover, during the time of the above-mentioned idle operation and full load running (i.e., a light load operation region) and a 
heavy load operation region — also setting — the in-between amount of treading in of an accelerator pedal - interlocking — a cam shaft 
26 — a cam — a variation rate — it displaces continuously with equipment 28 and the cam profile for light load operation regions of a 
solid cam 27 thru/or the cam profile for heavy load operation regions **** in the flattery contact section 40. Therefore, a solid cam 27 
is the small amount Llow of lifts about an intake valve 21, as shown in drawing 9 (a) or the lines How and Ihigh of (b). And it is made 
to open and close with a valve-opening working angle thru/or the large amount Lhigh of lifts, and a valve-opening working angle. 
[0039] In addition, by changing a valve-opening working angle (include-angle range), although drawing 9 (a) is the example which 
made the full admission stage abbreviation regularity, while making small the overlap of the exhaust air bulb 1 1 and an intake valve 21 
in an idling revolution thru/or a light load operation region, it can be enlarged in a heavy load operation region thru/or full load 
running. Moreover, drawing 9 (b) is the example for which the idle revolution side delayed the closing motion stage and the full 
admission stage, and things can do still smaller (or it loses) the overlap of the exhaust air bulb 1 1 and an intake valve 21 in an idling 
revolution thru/or a light load operation region. It is also realizable with the design of a solid cam 27, and change of such a stage can 
form cam smallness rotation equipment (graphic display abbreviation) in a cam shaft 26, and can also be realized by the amount of 
treading in of an accelerator pedal being interlocked with, and small-rotating a solid cam 27 in the direction of the circumference of a 
shaft. 

[0040] Thus, he is trying to control the inhalation air content to the combustion chamber 3 in a cylinder in part at least by the amount 
of treading in of an accelerator pedal being interlocked with, carrying out the variation rate of the solid cam 27 to shaft orientations, 
having it, and changing the amount of lifts and valve-opening working angle (namely, time quadrature value of the opening area of an 
intake valve 21) of an intake valve 21 . 

[0041] Moreover, about the throttle valve 8 as well as (however, the control approaches may differ so that it may mention later) the 
former, as shown in drawing 7 the amount of treading in of an accelerator pedal — interlocking - the opening S of a throttle valve 8 — 
opening SO of a close by-pass bulb completely from — pass the opening Sidle at the time of idle operation -- opening Smax of full 
admission up to - by making it change with control units (graphic display abbreviation) He is trying to control the inhalation air 
content to the combustion chamber 3 in a cylinder in part at least. 

[0042] Now, the inhalation air content control approach by the inhalation air content control unit constituted as mentioned above is 
explained. Or it is not used for this control approach whether control by the throttle valve 8 is used, it is, and it is divided into the 
following mode (1-1) (1-2). 

[0043] (1-1) Control an inhalation air content by combining the amount of treading in of an accelerator pedal being interlocked with, 
and changing the amount of lifts and valve-opening working angle of an intake valve 21, and the amount of treading in of an 
accelerator pedal being interlocked with, and changing the opening of a throttle valve 8. The following mode (1-1-1) (1-1-2) can be 
illustrated as this combination direction. 

[0044] Since a mode (1-1-1) (1-1-2) explains based on drawing 8 R> 8, each graph line of drawing 8 is explained first. In drawing 8 , 
Line A is an example to which keep small the amount of lifts and valve-opening working angle of an intake valve 21 in idle operation 
thru/or a light load operation region, and they are made to increase linearly or rounded in a heavy load operation region thru/or full 
load running (only a linear increment is illustrated for convenience.). The same is said of the following and all other lines. . Line B is 
an example to which it is made to increase linearly or rounded, and the amount of lifts and valve-opening working angle of an intake 
valve 21 are made to increase linearly or rounded with large rate of change in a heavy load operation region thru/or full load running 
in idle operation thru/or a light load operation region with small rate of change. Line C is an example to which the amount of lifts and 
valve-opening working angle of an intake valve 21 are made to increase linearly or rounded with the rate of change which continued in 
idle operation thru/or full load running. Line alpha is an example to which the opening of a throttle valve 8 is made to increase linearly 
or rounded with the rate of change which continued in idle operation thru/or full load running. Line beta is an example to which it is 
made to increase linearly or rounded, and the opening of a throttle valve 8 is made to increase linearly or rounded with large rate of 
change in a heavy load operation region thru/or full load running in idle operation thru/or a light load operation region with small rate 
of change. Line gamma is an example which is increased linearly or rounded until it reaches abbreviation full admission in idle 
operation thru/or a light load operation region, and maintains the opening of a throttle valve 8 at abbreviation full admission in a heavy 
load operation region thru/or full load running. Line delta is an example which is increased until it reaches abbreviation full admission 
promptly at the time of the shift to a light load operation region from idle operation, and maintains the opening of a throttle valve 8 at 
abbreviation full admission in a light load operation region thru/or full load running. In addition, although Line gamma and Line delta 
are slightly detached in a heavy load operation region thru/or full load running and drawing 8 has shown, this is for only making it 
legible, there is no difference according to rank, and both abbreviation full admission is meant. 

[0045] (1-1-1) In idle operation thru/or a light load operation region, by keeping small the amount of lifts and valve-opening working 
angle of an intake valve 21 , or making it increase in the small range like the lines A and B of drawing 8 , or C, generate a turbulent 
flow to the combustion chamber 3 in a cylinder, and control an inhalation air content by mainly changing the opening of a throttle 
valve 8 like the lines alpha and beta of drawing 8 , or gamma. In this case, while the stable combustion is obtained and a feeling 
improves by generation of a turbulent flow and a swirl, a RIN limit can be lengthened and flammability improves. Moreover, since 
control by the throttle valve 8 will be combined here although idle operation tends to become instability if precision of a valve gear is 
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not raised very much when making idle operation perform only by extracting the amount of lifts and valve-opening working angle of 
an intake valve as aforementioned, it is easy to stabilize idle operation. Moreover, since the opening of a throttle valve 8 can be made 
larger than before, pumping loss is reduced and fuel consumption is improved. Furthermore, engine brake is also effective and exhaust 
gas reflux equipment can also be used. 

[0046] It can classify into the two following modes in the heavy load operation region thru/or full load running following this mode. 
** Like Line gamma, by maintaining the opening of a throttle valve 8 at abbreviation full admission, mitigate the negative pressure of 
the throttle-valve 8 downstream, and control an inhalation air content like Lines A and B or C by mainly changing the amount of lifts 
and valve-opening working angle of an intake valve 21. In this case, pumping loss is reduced and fuel consumption is improved. 
** Control an inhalation air content like Lines alpha and beta by using together changing the opening of a throttle valve 8 
succeedingly, and changing the amount of lifts and valve-opening working angle of an intake valve 21 like Lines A and B or C. Since 
the opening of a throttle valve 8 can be made larger than before also in this case, pumping loss is reduced and fuel consumption is 
improved. 

[0047] (1-1-2) Mitigate the negative pressure of the throttle- valve downstream like the line delta of drawing 8 by making the opening 
of a throttle valve 8 abbreviation full admission promptly at the time of the shift to a light load operation region from idle operation, 
and control an inhalation air content in a **** operation region by mainly changing the amount of lifts and valve-opening working 
angle of an intake valve 21. In this case, it is easy to stabilize idle operation. Moreover, since the opening of a throttle valve 8 is made 
abbreviation full admission in the **** operation region except idle operation, pumping loss is reduced most and fuel consumption is 
improved. Furthermore, engine brake is also effective and exhaust gas reflux equipment can also be used. 

[0048] In each above-mentioned mode, the amount of lifts and valve-opening working angle of an intake valve 21 can be changed, as 
mentioned above, for example, as shown in drawing 9 (a) or (b). 

[0049] (1-2) Like the line epsilon of drawing 10 , lose a throttle valve 8, or hold the opening to abbreviation full admission, and 
control an inhalation air content extensively by the amount of treading in of an accelerator pedal being interlocked with, and making 
the amount of lifts and valve-opening working angle of an intake valve 21 increase linearly or rounded like the lines D and E of 
drawing 10 . In this case, pumping loss is reduced and fuel consumption is improved. 

[0050] According to the inhalation air content control unit and the control approach of this operation gestalt the above passage, the 
following effectiveness is acquired. 

(1) Structure is easy, there are few components mark, and the inhalation air content into a cylinder can be controlled by the adjustable 
valve gear which does not take a tooth space. 

(2) By reduction of said pumping loss, the fuel consumption of a practical use operation region (especially under a light load operation 
region and a heavy load operation region) improves. 

(3) While the stable combustion is obtained and a feeling improves by generation of said turbulent flow and swirl, a RIN limit can be 
lengthened and flammability improves. 

(4) In a practical use operation region (especially under a light load operation region and a heavy load operation region), since an 
intake valve 21 can be managed with the amount of lifts for a required inhalation air content, it operates in the place where the spring 
load of a valve spring 25 is small. Therefore, since the planar pressure of a solid cam 27 and the flattery contact section 40 is reduced 
and friction in the meantime is reduced, fuel consumption improves. 

[0051] Next, drawing 1 1 - drawing 15 show the example of modification which changed said valve lifter 30 into other inclusion 
members, respectively. The inclusion member of drawing 1 1 is the valve lifter 50 containing the ellipse tubed side-attachment- wall 
section 51 and the ellipse tabular edge wall 52 prepared in the upper bed section of this side-attachment- wall section 51. By preparing 
the longitudinal direction of the flattery contact section 40 in the major-axis direction of the edge wall 52, long field die length can be 
taken per cam of the flattery contact section 40. Moreover, since it is an ellipse, even if it does not establish the revolution prevention 
device according to rank, the revolution of a valve lifter 50 can be prevented. 

[0052] The inclusion member of drawing 12 is the valve lifter which enabled it to drive two intake valves 21 by one valve lifter 60. 
There is an advantage which can adopt two intake valves 21 with respect to per cylinder, for one thing about a solid cam 27 as 
aforementioned, although the flattery contact-carrying member 40 is [ the point that the perimeter is held when surrounded by the seat 
33 ] different from said operation gestalt t - the maintenance structure (the engagement heights 43 and the engagement crevice 35 of 
drawing 3 ) of said operation gestalt - even if — it is good. 

[0053] The inclusion member of drawing 13 is a rocker arm 70. although the flattery contact-carrying member 40 is [ the point that the 
perimeter is held when surrounded by the seat 33 ] different from said operation gestalt — the maintenance structure (the engagement 
heights 43 and the engagement crevice 35 of drawing 3 ) of said operation gestalt — even if — it is good. 

[0054] The inclusion member of drawing 14 is the rocker arm 80 which enabled it to drive two intake valves 21 by one rocker arm 80. 
There is an advantage which can adopt two intake valves 21 with respect to per cylinder, for one thing about a solid cam 27 as 
aforementioned, although the flattery contact-carrying member 40 is [ the point that the perimeter is held when surrounded by the seat 
33 ] different from said operation gestalt — the maintenance structure (the engagement heights 43 and the engagement crevice 35 of 
drawing 3 ) of said operation gestalt — even if — it is good. 

[0055] The inclusion member of drawing 15 is also the rocker arm 90 which enabled it to drive two intake valves 21 by one rocker 
arm 90. There is an advantage which can adopt two intake valves 21 with respect to per cylinder, for one thing about a solid cam 27 as 
aforementioned. The point which is the roller extrapolated rotatable [ the flattery contact-carrying member 100 ] to spherical bearing 
101 is also different from said operation gestalt. This flattery contact-carrying member 100 is also employable as said operation gestalt 
and other examples of modification. 

[0056] In addition, this invention is not limited to the configuration of an operation gestalt, and can also be changed and materialized 

in the range which does not deviate from the meaning of invention. 

[0057] 

[Effect of the Invention] According to an ignition type internal combustion engine's inhalation air content control approach and control 
unit concerning this invention, structure is easy, there are few components mark, the inhalation air content into a cylinder can be 
controlled by the adjustable valve gear which does not take a tooth space, and pumping loss can be reduced as explained in full detail 
above. Moreover, a RIN limit is lengthened, and the throttle-valve downstream is made to generate negative pressure, and it can 
enable it it not only can to raise fuel consumption, but to reduce pumping loss, to be able to raise fuel consumption, to be able to 
stabilize idle operation, or to use for it by combining this adjustable valve gear and throttle valve, at the time of the need. 



[Translation done.] 
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♦ NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the inhalation air content control unit concerning the operation gestalt of this invention. 
[Drawing 2] It is the top view of this equipment. 

[Drawing 31 It is the perspective view of the adjustable valve gear in this equipment. 
[Drawing 4] It is the decomposition perspective view of this adjustable valve gear. 
[Drawing 5] It is the sectional view of this adjustable valve gear at the time of idle operation. 
[Drawing 6] It is the sectional view of this adjustable valve gear at the time of full load running. 
[Drawing 7] It is the sectional view of the throttle- valve circumference of this equipment. 
[Drawing 8] It is a graph explaining the inhalation air content control approach by this equipment. 

[Drawing 9] It is the graph which shows the amount of lifts and timing of a bulb by the adjustable valve gear of this equipment. 

[Drawing 10] It is a graph explaining the another inhalation air content control approach by this equipment. 

[Drawing II] It is the sectional view showing the example of modification of this operation gestalt. 

[Drawing 12] It is the sectional view showing the example of modification of this operation gestalt. 

[Drawing 13] It is the sectional view showing the example of modification of this operation gestalt. 

[Drawing 14] It is the sectional view showing the example of modification of this operation gestalt. 

[Drawing 15] It is the sectional view showing the example of modification of this operation gestalt. 

[Description of Notations] 

3 Combustion Chamber 

5 Inlet Port 

6 Inlet Manifold 
8 Throttle Valve 
21 Intake Valve 
21a Umbrella part 
21b Stem section 

26 Cam Shaft 

27 Solid Cam 

27a Base round part 
27b a nose — the section 

28 Cam Displacement Equipment 

30 Valve Lifter 

31 Side- Attachment- Wall Section 

32 Edge Wall 

33 Seat 

36 Cam Support 

40 Flattery Contact Section 

50 Valve Lifter 

60 Valve Lifter 

70 Rocker Arm 

80 Rocker Arm 

90 Rocker Arm 

100 Flattery Contact-carrying Member 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 5] 
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[Drawing 9] 
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